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THE GIUIN-SORGHUM CROP increased from 
approximately 2,000,000 aeres in 1903 to r),000,000 
aercs in 1919. The average aere yield varies from 
about 12 husliels in poor seasons to more than twice 
that quantity in favorable seasons. 

Tlie more important grain sorghums are ineludcd 
in two grou])s of varieties, the kafir group and the 
inilo-durra group. Dwarf and early varieties in 
hoth groups are best for tlie liiglicr and drier dis- 
tricts. The use of good seed of adapted varieties, a 
well-]irei)ared seed bed, elean eullivation, and the 
right method of bundling after liarvest will iner»ase 
the yield and quality of the grain. 

The niilos and feterita ripen in 90 to 110 days, 
which adajits tlieni to short seasons, high elevations, 
and low rainfall. The kafirs are not so early and 
recjuirc more moisture. They do best when the rain- 
fall is about 25 inehes and the elevation ranges Hp to 
about 2,000 or 2,500 feet. 

Pure seed is important. Seleet the seed heads 
from the standing stalks before the ero]) is harvested, 
sn the best plants may be found. 

These cro])s will grow on most soil types. It pays 
to delay sowing until the mil » ymrm. Cold soil 
injures germination and delays growth. 

From 2 to 3 pounds of good, elean seed are re- 
quired to sow an acre. On the average, 10 to 12 
inches of row sjjaee to the plant in rows 3^ feet apart 
is best for the milos and feterita and 14 to 16 inehes 
for the kabrs. 

Clean eultivation is essential for best results. Kill 
the weeds and keep the surface soil loose. Harvest 
the crop when it is ripe. Dry or cure the heads 
jjrojjcrly helorc thrashing and adjust the thrasher so 
that the grain will not be cracked. Tlie grain should 
be clean and dry before it is stored in hulk; other- 
wise it will get out of condition quickly. While in 
storage it should be watched for signs of heating. 
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IMPORTANCE OF THE GRAIN SORGHUMS. 

THE ACREAGE detoted to the grain-soi^ghum crop shows a con- 
stant nnd substantial increase in the last 16 years. In 1003 tliis 
crop occupied about 2,000,000 acres, which was increased to 3,000,000 
acres by 1911 and to more than 6,000,000 acres in 1918. Tlie crop of 
1919 was a little less than 5,000,000 acres. The exceedinfrly large 
acreage in 1918 was due in part to special effort to meet war condi- 
tions and in part to the need for replacing winterkilled wheat. 

The yield varies considerably in different years. In 1915 an esti- 
mated total production of 114,460,000 bushels was obtained from 
4,153,000 acres, or an average of 27.6 bushels to the acre. In 1916, 
the production from 3,944,000 acres was estimated at 53,858,000 
bushels, or an average of only 13.7 bushels to the acre. The average 
acre yields from the crops of 1917 «.nd 1918 were 11.9 and 11.8 
bushels, respectively. The average acre yield of the crop of 1919 
is estimated at about 25.8 bushels. 

The variation in yield is due partly to seasonal conditions and 
partly to the methods employed in growing the crop. The high 
average acre yields in 1915 and in 1919 were produced under favor- 
able conditiorTs. In such seasons poor varieties as well as poor 
methods of growing the crop make fairly good yields. In unfavor- 
able seasons, like those of 1916, 1917, and 1918, poor varieties and 
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poor methods of growing the crop result in failure. This accounts 
in a very large measure for the low average yields in those years. 
In very unfavt>r»bte mummm tile b«t adapted varieties grown by 
the best methods often succeed while others fail. Earliness and 
dwarfness are two important factors in determining the varieties 
to grow .in much ot the grain-sOrgham region. Early and dwarf 
varieties do better at high elevations, in short seasons, and under 
low rainfall than larger and later ones. Late varieties require long 
^*s«fS and 010*0 nwatmre, though nndor favorable conditions they 
sometimes outyield the early dwarf variatiee. 

VARIETIES OF GRAIN SORGHUMS. 

The sorghums commonly grown in this country may be divided 
naturally into three classes: (1) Sorgo, or saccharine sorghum; 
(2) grain sorghum, or nonsaccharine sorghum; and (3) broom corn. 
Each of these classes is imAi up of'gronps ef varieties having some 
characteristics in common, and each chsm is grown for some par- 
ticular purpose. 

The sorgos, or saeohafine sorghums, are ma-rked by their tall stalks, 
which are full of sweet juice. The heads are quite variable in shape 
and color and usually do not produce heavy grain yields. The 
stalks are more valuable than the grain in this group of varieties, 
which are grown generally for forage and the production of sirup. 

The broom corns arc disCiuguished by their dry, pithy stalks and 
by their long, looee, open heads called bruslu heads, which are 
the important part of the crop, are used in making brooms and 
brushes. 

The grain, or nonsacchw-rine sor^iums, usually range in height 
from 3 to 6 feet. Some varieties in this class have dry, pithy stalks 
and short, narrow leaves. Others have broad leaves and juicy stalks, 
but th« juice is usually slightly Add. All vmrietiefe in this class have 
large seed heads. The heads and kernels vary in shape, size, and 
color. This bulletin deals only with the more important varieties 
of grain sorghmns; 

The grain sorghums include several groups of varieties. The most 
imiiortaut are the kafir and the milo-durra groups. Other groups of 
less importwo* we th« kaoMangs and the shallus. 

KAFIR GROUP. 

The kafir group is marked by stout, short-jointed, leafy stalks. 
The l^ve« me broad, 12 to 16 or more in number, set close together 
on the lower half of the stalk but farther apart on the upper portion. 
The stalks are juicy, but the juice usually is not sweet like that of 
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the sorgo, or forage, group. However, one variety (Sunrise kafir) 
developed recently has a fairly sweet juiee. The heads are eylin- 
drieal, 10 to 13 or more inehes long. The oVoid seeds are of medium 
size and are about half eovered by the short glumes or hulls. Heads 
of four varieties of kafir are shown in figui'e 1. 

Six varieties of kafir are now grown eommereially to some extent 
as grain crops in this country. Tlaese arc the White, Rlaekhull, Dawn, 
Sunrise, Eed, and 
Pink kafirs. Other 
varieties of less iin- 
portanee than these 
are sometimes grown 
in some localities. 

WIIITK ICATIR. 

"VVliite kafir is one 
of two varieties of 
grain sorghum in- 
troduced from soutli- 
eastern Africa in 
1870. It is rather 
dwarf, from 3| to 
5 feet tall in the dry- 
land areas, and is the 
(Mirliest of all kafir 
varieties. The heads 
are slender and the 
glumes and seeds are 
white. Its chief 
value is its earliness, 
the yiffld usually 
heing low; henee 
this variety is not 

recommended, nor is Fio. l.- llonds of four varieties of knflr: A, Whito ktiflr; 
it prown to Itnv ^' Oulnoa kaflr (Guinea corn of the West Tndies) ; 0. 
° Blackhuli kafir; 1), Bed Itaflr. (About one-third natural 

great extent now. size.) 

ULACtvTlULl, KAJ'IK. 




Blaekhull kafir appeared in this eotmtry shortly after White kafir. 
The stalks are stout and eoutain slightly aeid juiee. 'J'hey usually 
grow to a height of 5 to C feet in the dry-land areas, and taller else- 
where. The leaves are 12 to 16 or more in number, 2 to 3 feet long 
and 3 to 5 inehes wide. The heads are heavy, eompaet, 10 to 14 inehes 
long, with blaek glumes, or hulls, and white seeds. This variety re- 
quires from 115 to 140 days to- mature, deptoding on the locality and 
on seasonal cionditions. It is not as eivrly as White kafir. Dawn kafir. 
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or Sunrise kafir, and can not be ripened successfully at as high an 
elfiYdtion, in as short a season, or with as light a rainfall. However, 
it is the leading commercial rivrioty. A plat of Blackhnll ksiir is 
shown in figure 2. 

DAWN KAFfK. 

Dawn kafir is a dwarf form developed hy the United States Dejiart- 
ment of Agriculture from the TMaekhull variety about 10 years ago. 
It grows oidy !^ to 4J feet tall under drydand conditions and matures 
from 10 to 14 d»ys «jiier tlisn the ordinary Blsckhtdl kafir. A plat 
of this vavinty is ^omni in figure 8. 




Via. 2. — A plat of lilackhuU Uaflr (C. 1. No. 71) on tlio exparlroent farm at Dalliart, Tex., 
AuRust 31, 1011. Oomiiai-o tho stuRe of development wltli that of the Pawn kafli- In 
figure ;!, Hown on Ihe sumo (lay In an adjacent pint. 

Dwarf stature and earliness are important characteristics in « 
reliable grsin crop in the drier sections of the Greiit Plains area. 
These factors make possible the maturing of this variety under con- 
ditions where the ordinary T31ackhull kafir fails. Dawn kafir is in- 
creasing in i*cr<mg» and favor with the growers each year. 

WU'NUISK KAPllt. 

Sunrise kafir was developfid at the same time and from the same 
source as Dawn kafir. These two varieties differ mainly in the size, 
height, and sugar content of the stalks. Sunrise kafir has a slender 
stalk, which cont«^ius sweet juice and grows 5 to 7 ^ect ta.ll under dry- 
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land conditions. Dawn kiifir has a stouter and dwarfer stalk. Plats 
of these varieties are shown in figure 4. 

Sunrise kafir i- oarly and is a good grain producer. Tlie sweet, 
leafy stalks and abundant grain make it a good silage variety. It 
appoiirs to be increasing in favor with growers who desire a grain 
or silage crop. 

HKI) KAl'IR. 



Ecd kafir was introduced from Africa at the same time (1876) as 
AVhitc kafir. In its requirements Eed kafir is quite like the Black- 
luill variety. The leaves are slightly narrower and the heads are 




Fw. 3. — A plat of Dawn knflr (C. I. No. .'^■40) on the experitfient tm-m at I>«.Ihai-t, Tex., 
August 81, 1S.11. Compare its oariines* wittrtlmt of standiwd pinekhiill kslli- (flg. 3) 
sown on the same day. 



longer and more slender than those of the Bla.ckhull. The seeds are- 
red and the glumes arc dark red to black. 

I?ed kafir was formerly grown to » greater extent than at present. 
It has been replaced hy the BlackhuU variety, because that variety 
lias a wider adaptation and the yield usually is higher. 

Kcccnt introductions fi-oin South Africa have brought many new 
kafir forms. Some of these have seeds of various shades of pink, 
more or less intermediate between the white-seeded and red-seeded 
varieties. Several of the best of these have been introduced to cul- 
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tivation under tlie name Pink kafir, but tliey hiivo not become com- 
mercially important. 

A Pinlc kafir is now grown to some extent, mostly in Kansas, 
which makes fair yields under average conditions. Its origin is not 
known, though probably it is a natural cross between Wliit«k»fir and 
Red ka-fir. It was foimd growing in Kansas about 12 yews ngo. 
This variety is fairly early, and resembles White k.ifir in manner of 
growth. The heads are much like those of lied kkfir in length and 
shape, but the ghunes are gray and the seeds are pale red or pink. 




l''io. 4. — DawB kaflr (right) and Sunrise kafir (left) In plats at the Woodwaril 
(Okla.), FleW Station, Septembsr 20, ]9J9. 



MILO-DURRA GROUP. 

The eomujon eJiwacters of the milo-darra group »re slender, pithy 
stalks from 3 to 7 feet tall, bearing from 7 to 11 rather small leaves. 
The heads are large and eompaet, usually egg shaped, and are either 
ereet or pendent. The glMtm,«8 um«-lly are bluMjk, but in some varieties 
are grav. The seeds are large, strongly flattened, either brown or 
white, and are one-third to one-half inelosed within the glumes. 

Six T»ri«ties belonging to this group are grown commercially to 
some extent. These are Standard milo, Dwarf milu, White milo, 
Dwarf White milo, feterita, and White durra. These varieties ma- 
ture in from 80 to 110 (l»ys under normal conditions in the drier 
sections of the southern Great Plains area. They can be grown with 
less moisture, in shorter seasons, and at higher altitwdes than tho 
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kafir varieties. They are therefore better adapted than those varie- 
ti^ to the uplands of western Kansas, western Oklahomajvand the 
Panhandle of Texas, where the average annual rainfall is 20 inches 
or less and where the elevation is 3,000 feet or more. 

STANDAKI) MU.O. 

Milo was grown first in this country about 1882. It was not uni- 
form in maturity and in height, most of the plants being tall. Stand- 
ard milo is a direct descendant of th« original type, reduced by syste- 
matic selection to a uniform height of from 5 to G feet under dry- 



land conditions in the southern 
Great Plains, where it is now grown 
to a large extent. This variety 
lias 9 to 11 rather short and nar- 
row leaves borne on a stalk which 
contains practically no juice. The 
heads are large, ovoid, and com- 
pact, and are either erect or pend- 
ent. The glumes arc black and 
wrinkled ci'osswise. The large 
yellowish seeds are about one-third 
inclosed in the glumes. A typical 
head of inilo is shown in figure 5. 

DWAUK xrii.o. 

Dwni'f milo closely resembles 
Standard milo, but grows only 
from 3 to 4 feet tall, depending on 
seasonal conditions. The com- 
parative height of these varieties 
is shown in figure C. Standard 
milo is from 18 inches to 2 feet 




taller than Dwarf milo when 5.— Head of miio. (About imit 

„„„,„„ 1 ,1 I-,- natural slzd.) 

grown under tlie same conditions. 

Dwarf milo makes up half or more than half of the acreage de- 
voted to milo in this country. Tt iisiinlly produces a larger grain 
yield than the Standard variety and, because of its shorter stalks, 
can be harvested more satisfactorily with a grain header. 

WMlTlfi MU.O. 

White milo probably appeared in this country somewhat later than 
Standard milo. It differs from Standard milo in having white 
seeds, as the name indicates. The grain yields of this milo compare 

184519°— 20 2 
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favor»bly with those of Standard milo, but are not as hargc as the 
yiirfds mi Dwsrf milo. The ftcretge of White milo is small tad 
probably will remain so, as it has no Rdvantage over Stftndurd milo. 

DWABF WHITK MILO. 

Dwarf Wliite milo boftrs the same relation to White milo as Dwarf 
milo does to Standard milo. This variety has been developed quite 
recently. A small acreage has been grown in the past few years, 
a-nd sofiM very good yielAs hare been reported. 

VKTKRITA. 



Feterita is a native of Africa and is a leading variety, in part of the 
Sudiiu region. It was introduced into this country in 1906. In 




Via. ti.— JUlo (rlKlil) lUKl Dwarf iiillo (left) la plats ut tJic Amiu-lUo (Tex.) Cereal I'leld 

Sta^lou, August 15)11. 



habit feterita resembles milo, though the heads are always erect. 
Feterita heads are more elongated and the seeds are bluish white 
and slightly larger than those of milo. A plat of this variety is 
shown in figure 7. 

Feterita requires about the same climatic conditions as milo. It 
ajjpears to be able to stand a little more drought, but it does not 
respond to a plentiful supply of moisture as favorably as milo. 
Feterita sometimes produces a crop under drought conditions when 
milo practically fails. The acreage of feterita has increased to some 
extent in the past few years but is not naarly so large as tliat devotiwl 
to the milos. 

WHITK DURUA. 

White durni was among the first grain-sorghum varieties grown to 
any extent in this country. It was known as " White Egyptian corn " 
in California and as "Jerusalem corn" in Kansas and adjacent 
States. It has been almost entirely replaced by the more productive 
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varieties of kafir, milo, and feterita. California is practically the 
only State where White durra is grown now. 

White durra liae a slender stalk, which grows from 5 to 7 feet tall 
and bears from seven to nine small leaves. The stalk is dry, which, 
with the scanty foliage, makes it of little value for forage. The 
heads arc large, egg shaped or oblong, and cither erect or pendent. 
The glumes are greenish white and hairy, and cover about half of the 
large, strongly flattened, white seeds. When ripe the seeds shatter 
freely. 

White durra is early, ripening in from 80 to 100 days, which makes 
its growth possible in short seasons. It is not naturally a heavy 
yielder under favorable conditions and, with ite objectionable habit of 




Kio. 7. — A plat of feterita (C. I. No. 182) at the AmarlUo (Tex.) Cereal I'leld Station, 
September 28, 1015 ; yield, 55.5 l)usliels per acre. 



shattering, is not a good variety to grow under conditions whe:rc more 
productive varieties are likely to mature. 

OTHER GRAIN SORGHUMS. 

The kaoliangs are natives of China and Manchuria, where they 
are cultivated extensively. Many varieties have been tested in this 
country, but so far none has proved of much value under our condi- 
tions. The kaoliangs have pithy stalks and short, narrow leaves, 
which m&ke them of low fodder value. Their average grain yield is 
not as high as that from the better adapted varieties of kafir, milo, 
and feterita under the conditions obtaining in the southern Great 
Plains are*. Some varieties are early and may be the means of adding 
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another grain crop in reg^ions north of wiiere kafir, milo, and feterita 
will mature. 

Shallii is ft l^te-matiiring variety which has been widely adver- « 
tised under several names and somewhat misrepresented. lender 
favorable conditions and a long growing season shallu makes fair 
yields. It is not a ^ood varisty to grow in most of th« grain-sorgbum 
belt. The yields are b«6t in the extreme soutliern jwrtion. 

INCREASING THE YIELD AND QUALITY OF THE GRAIN. 

The main steps in inereasing the yield and quality of sorghum 
grain are as follows: 

(1) Grow adaptwl varieties. 

(2) Use pure soed of high vitality. 

(3) rrepare a good sood hod. 

(4) Sow the crop at tlio most favoruhle time. 

(5) Sow at a uniform depth, go that nil tji« steeds come li\ contact with 
moist Will. 

(6) Use plates that will give the desired stand. 

(7) Cultivate the crop well, to prevent tlio growth of weeds, for woods can 
not grow on the land at the same time without Injury to the sorghum. 

(8) Harvest the crop as soon as it Is rlpo. 

(9) Let the crop get dry hefore thrashing, 

(10) Adju.st the cylinder so that it will not crack the kernels. 

(11) Use the fanning ndll to screen and blow out crocked karncls and dirt. 

(12) Store the claan grain In a dry well-vontlhitod hln or In hags. 

THE VARIETY TO GROW. 

Grow the variety of grain sorghum whieh is most likely to prove 
best in a series of years. No one variety will make the highest yield 
under all eonditions. Where there is plenty of moisture and a long, 
warm growing season, the late-maturing Blaekhull kafir usually 
yields more than any other variety. Under drifcr conditions and in 
shorter seasons the earlier varieties are surer and on the average 
outyield the later ones. 

No fixfcd lines can be drawn showing just where each variety 
sueeeeds best. In general, the milos and feterita should be grown 
on the uplands, at elevations of 3,000 feet or more, and in the drier 
sections of the grain-sorghuin belt. These varieties mature in fewer 
days and require less moisture than the kafirs. They usually give 
better results than the kafirs in localities where the average annual 
rainfall is 20 inehes or less. The milos and feterita sueeeed well in 
southwestern Kansas, in the Panhandles of Oklahoma and Texas, 
in eastern Colorado, and in northeastern New Mexico. In southern 
Arizona and in California, wh*re the crop is grown under irrigation, 
Dwarf milo usually outyields other varieties. 

The kafirs are well adapted to loealities whieh have an average 
annual rainfall of upproximately 25 incht^ and m\ eleTatlon up to 
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or slightly more than 2,500 feet. The bulk of the kafir crop should 
be grown east and south of the territory previously indieated for the 
milos and fctcrita. However, the kafirs do well in much of that 
territory in favorable seasons. The early kafirs, Dawn and Sunrise, 
are the best varieties 
to grow. The larger 
broad-leaved Blaek- 
huU kafir requires a 
longer season and 
more moisture than 
tlie early varieties. 
It shovild be grown 
farther east and 
south, at lower ele- 
vations and where the 
rainfall is greater. 

SELECTING SEED. 

Pure seed whieh 
germinates strongly 
is one of the chief 
factors in the pro- 
duction of large 
grain yields. There- 
fore eare must be 
exercised in select- 
ing the seed. This 
is essential not only 
as a means of im- 
provement but also 
to prevent deteriora- 
tion of the crops. 
Poor, off-type, low- 
yielding heads are 
always present, and 
the seed from such 
heflds will be sown 
if the hulk grain 
tliraslied from the 
entire crop is used. 

The best seed obtainable should be used for sowing. From the re- 
sulting crop, seed heads should be selected for sowing the next year. 
Through continuous systematic selection from year to year it is pos- 
sible to make substantial improvements in the uniformity of the 
plants and heads snd to increase the yield and quality of the grain. 




Vki. 8.- 



-A Kooa type of kaflr lioaa (left), showluf; Inside 
construcHoii (right). 
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TItK HEADS TO SK1.KCT. 

Select tlie lietwis 'Which in aissi and shape, color of the glumes, and 
size and color of the seeds are true to the variety. Good types of 
kafir and milo heads are sljown in fignres 8 and i>. The unusually 
large o/T-typc heads which always can be found in grain-sorghum 

fields should not be 
gathered for seed. 
These heads are from 
h y b r i d s resulting 
froro the crossing of 
varieties and will not 
breed true to type. 
The sorghums are 
open pollinated and 
cross readily under 
field conditions when 
two or more varie- 
ties are grown close 
together. 

Uniformity must 
be the watchword in 
making head selec- 
tions if the quality 
of the crop is to bo 
maintained or im- 
proved. The best 
type to grow should 
be determined and 
selections then made 
to that type. The 
main points to be 
observed in making 
head selections are : 

(1) Uniformity in 
height of the plants ; 

(2) uniformity in 

Fio. 9.— iitsJde cottstrucUou of ft tyffjc*! h»»d of E^o. shape and size of tlie 

heads; (3) uniform- 
ity in ripening; (4) uniformity in productiveness; and (5) in tbe 
milos and durra, uniformity in erectness of heads. In this group erect 
heiids should be chosen in preference to pendent heiids, other things 
being equal. 

Where dwarf varieties arc preferable the plants from which the 
hmh are selected should be of a uniformly low stature, beoause a 
crop of uniform and comparatively short stalks usually makes a 
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better grain yield and is much easier to harvest either by liand or by 
machinery than a crop of tall nonuniform stalks. iNTeither is the 
crop of dwarf stature so likely to lodge as the tall one if windstorms 
occur. 

WITKN TO MAKH HEAD SELECTIONS. 

The seed heads must be selected before the main crop is harvested. 
This work should be done at or before the time when half of the 
crop is ripe, as then the early plants can be seen easily. When the 
crop is fully ripe the early plants can not be distinguished from the 
late ones. Earliness ofte-n is the deciding factor between su-ecess 
and failure of the crop in much of the grain-sorghum belt and 
should not be overlooked or neglected in making the selections. 

Se«_d heads may be selected before they are ripe enough to har- 
vest. In that case it is necessary to mark them in some way, so they 
can be found when harvest time comes. A tag or piece of binder 
twine tied to the base of the head makes a good marker. Th6 twine 
alone is effective and inexpensive. Marking is not necessary if se- 
lection is delayed until the seed is ripe enough to harvest. Then 
the heads should be cut as they are selected. About 4 inches of 
stem should be cut off with the head. A burlap bag hung from 
the shoulder by a strap is the simplest container in which to place 
the heads as they are gathered. 

STOMNG THE SEED HEADS. 

Proper care of the seed heads after harvest is important in main- 
taining the vitality of the seed. The heads must be stored in a dry 
wcU-ventilated place where they are protected from damage by 
rats, mice, and birds. They will heat if piled before they are 
dry; hence they should be hung up as gathered. String them on 
baling wire or a cord and hang them from the ceiling or rafters 
of a granary or shed. The wire can be pushed through the stem 
and the ends twisted together after a number of heads have been 
put on. Cord can be substituted for the wire if a sacking needle 
is used to run it through the stems. About 50 heads make a bunch 
of convenient size to handle. Heads stored for the winter are shown 
in figure 10. The danger of injury by rats and mice is lessened 
if the himches are suspended from the ceiling' rather than hung 
against the walls of the building. If birds can get into the building 
the bunches of heads should be protected with old bags or papers. 

PREPARING THE SEED FOR SOWING. 

The seed heads should be carefully thrashed and the seed thor- 
oughly cleaned and tested for germination. Seed of all varieties 
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%xc&pt the milos and fetcrita should be treated for smut before it 
Is sown. Th€ milos and feteritn so far haA'e pi-oved immune from 
attaek by smut. 

TltKitSmrNO THE SKKI) MKAnS. 

The seed heads may be thrashed either by hand or by iBa-chiiie in 
late winter or in early sjjring before the rush of spring work begins. 
The quantity of seed each farmer will iieed is in most eases so small 
that the use of a thrashing machine is not desirable. 

A good way of thrashing by hand is to put the heads into a stout 
bag, tie the mouth, lay the bag on the floor or beneh, and beat it 

with a stiek. The 
bag should iiot be 
lilted too full and it 
should be turned 
over occasionally, so 
that all the heads 
will be beaten. For 
the best results, not 
more tlian aboiit 50 
heads should be put 
into a 2-biishel bag 
at one time. AVhere 
1 ar ge n u in b e i- s of 
heads are to he 
thrashed, more rajiid 
progress ean be made 
by using a large tar-j 
paulin instead of a^ 
bag. This can be 
laid on the floor and 

[La»fcc^^,^ -jJi the heads piled on 

,n ^ , . ■ . . ^ , . u . until just room 

1' 10. 10. — So«(l licada or gram sorKhiiniN tied lu bundles . . 

uiitl HlortHl for the winter. • eUOUgll IS Iclt to 

bring the foui- cor- 

ntii's of the tari)auVin together and tie tliem securely. Then a flail 
instead of a stick can he used to beat out the seed. Care must he 
tt.ken to prgrent crficking the seeds. The percentage of ei'acked seeds 
usually is uiuch smaller when thi'ashing is done by hand than whoi'e 
!> machine is used. 

All the clmff, sticks, dirt, and cracked and immature kernels should 
be screened or blown out by a fanning mill. If no fanning mill is 
convenient, winnow the seed in the wind. 

Hulls a"iid erteked or imjnfttnre kernels mixed with the good seed 
make uniform stands impossible. 




Grain Sorghums. 



SE«1) THKATSCKNT KOK KEltNEL SMUT. 

The smut troatment is as iollows : ^ 

Mix 1 pound of couiniwclftl forinal(Jeliy(le with 30 {Jkllons of wfiter. Put 
the seed In sacks and immerse the sacks In this solution for 1 hour, stirring 
it occasionally. Tlien take the sacks out and set them to drain. Spread the 
seed out on a cl(>au flooi- or canvas. Be sure that all of the sacks, tlie barn 
floor, and the canvas used iu handling the grain after treatment are cleaned 
either witli boiling water or with a strong formaldehyde solution. The seed 
will bo Infected again If any untreated smut spor«e touch It. When the seed 
Is sufficiently dry after treatment, it may be scnvn. 

Tlie same solution may also be used as a spray, in which ease the 
seed to be treated should be spread out on a elean floor or canvas 
and sprinkled with tlic solution. It must be shoveled over frequently 
until all of the seeds are wet. It may then be shoveled into a pile, 
covered with a clean canvas or sacking to keep in the fumes, and 
left over night. In the morning it should be spread out to dry. 
Seed treated in this way will be free from smut. The immersion 
method is more thorougli, but it is not as convenient as the sprinkling 
method. 

GROWING THE CROP. 

Grain sorghums will grow on almost any soil, ranging in type 
from light sandy soils to heavy elay loams. A muximum yield of 88 
bushels to the acre has been produced on the sandy soil at the Big 
Springs Field Station, Big Springs, Tex. Similar yields have been 
recorded at the Amarillo Gereal Field Station, Amarillo, Tex., where 
the soil is a heavy eliocolate loam. 

Kieh soils will produce higher yields than poor soils, other things 
being ecjual. However, most of the soils in the region where grain 
sorghums are important are productive enough to give good yields. 
Moisture and its distribution are more often the determining factors 
in sorghum production tlian the soil. With good Seed, proper culti- 
vation, and moisture sufficient for normal plant growth, good yields 
maj' bo obtained on either light or hca^'y soils. 

PREPARING THE SEED BED. 

The work necessary to prepare a good seed bed depends largely 
upon the kind and ckondition of the soil. Light soils usually require 
less work tluin heavy soils. The seed bed should be uniform. All 
the large clods must be pulverized and the surface soil well worked, 
so that no large holes or air pockets arc left, but the, surface should 
not be worked into a fine dust mulch. Heavy soils puddle and bake 
after rains and light soils blow more readily if the surface is too fine. 



' Freeman, Rdwai-d M., «nd UmlKa-ijar, Harry .T. C. Tlie smuts of sorghums. tJ. S. 
Dept. of Agr., Bureau of I'lant Industiy Cir. 8, p. 0-7. 1008. 
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PLOWING. 

Fall plowing ^ves better results on the average than spring 
plowing. Their relative values depend largely on the amount of 
moisture in the soil and on the winter precipitation. If plowing is 
done early in the fall, heforc the weeds have used the available 
moistui'o in the soil, and the winter precipitation is normal or above, 
then fall plowing has a decided advantag* oter spring plowing. 
Plowing destroys the weeds and helps to conserve the moisture 
already in the soil, while plowed land left rough over winter will 
eateh the snow and hold more moisture than unplowed land. For 
the best results fall plowing on old land should be at a depth of G to 7 
inches. Lute in the spring shallow plowing is sometimes best if 
moisture in the surface soil is lacking and the crop is to be sown 
immediately after plowing is done. The seed may then be sown 
in contact with moist soil without being covered too deeply. 

The first breaking of sod should be at a depth of about 3 inches. 

HAllHOWINa. 

Ilari'owing puts the plowed lapd in condition for sowing the crop. 
How much is necessaiy to inakd a good, rather compact seed bed de- 
pends on the condition of the soil, ^^lien plowing is left rough 
over winter, usually one disking early in the spring and once over 
with a spike-tooth luirrow just before the crop is sown are sufficient. 
The dislf will pulverize the large clods, destroy weeds, and compact 
the soil, and the harrow will smooth the surface and destroy the 
small weeds which start after the land is disked. More work is 
necessary under unfavorable conditions, but the surface sliould not be 
worked into a fin« dust. 

LISTING. 

Listing may take the place of ploM'ing and is pi'eferred by some 
fnrmoi's beesiuse it is a more rapid method of preparing the la.nd. 
Listing prevents soil blowing to a greater extent than plowing and 
should be practiced on soils which blow. When listing is done in 
the ea-rly fall late weeds will be killed. The lister furrows will help 
prevent soil blowing and will catch the snow during the winter, 
thus saving moisture that otherwise often is lost. Because of the 
rapidity with whieh land can be prepared by listing and the benefits 
in saving moisture and preventing soil blowing, the practice is very 
general throughout the grain-sorghum area. 

AVlien listing is done in the fall or winter the best seed bed can be 
prcjiared by cutting down the ridges with a disk harrow in the 
spring and relisting the land at seeding time. The disking may be 
omitted and the ridges or middles split with the lister. This method 
gives good results under favorable conditions and avoids the expense 
of disking the land. 
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SOWING THE CROP. 

HOW TO SOW. • 

The grain sorghums are either surface grown or listed (figs. 11 and 
12) in rows spaeed about 3J foot apart. A corn drill (corn 
planter) or lister drill fittod with sorghum plates is used for sowing 
the erop. A bettor stand usually is obtained from surfaeo sowing 
than from listing. The plants also grow better in the early part of 
the seftson, beeause the seed is plaeed near the surface whore the 
soil is warmer and more favorable to germination and growth than it 
is at the bottom of the lister furrow. Under eertain eonditions the 
listed crop has advuntages over the one whieh is surface sown. Listing 
helps to prevent soil blowing and the deep furrows protect the 
young plants from being whipped by the winds or cut to pieces by 




Fig. 11. — A 2-row iurface drill in operation at AmarlUo, Tex. 



moving partieles of soil. The method to be used in any given 
locslity depends largely on the soil type and on the weather eondi- 
tions. Listing is very generally praeticed in the drier portions of 
Kansas, Oklahoma, and Texas. 

WHKN TO SOW. 

The grain sorghums are of subtropical origin and therefore grow 
best where the temperatures are high. The seeds will not gctminato 
well nor will the plants make normal growth in cold soils. For the 
hest results seeding must not be done too early in the spring. A 
good time to sow in any given loeality is from 10 days to 2 weeks 
later than the average date for planting eorn there. 

The best time to sow the sorghums in the Panhandle of Texas and 
ndjacont territory is from about May 15 to Juno 10. If sowing is 
delayed mueh later tho eool nights in Soptombor retard ripening and 
early frosts may eatoh tho erop before it matures. South of the 
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Piinhaiiflle section sowing slioukl start earlier. In the Sun Antonio 
(Tex.) section the crop should be sown early in March. This region 
has a loiig growing period, but the early-sown croji is most likely to 
escape damage from tlie sorghum midge, which usuallj^ does not 
appear in largo numbers until June. By that time th« early crop has 
passed th<e flowering stage, which is the period when the midge does 
its injury. 

At Woodward, Okla., the time to sow tlio crop ranges from May 
1 to .Time 15, In seasons that open early, so the soil is warm by ISIay 
1, early sowing gives the best results. In other seasons with late, 
wet springs, hiter sowing is desirable. 




Fia. 12. — A 2-ro\v Ustcr-clrlU la operatlou at Hays, Kuns. 



now JitUCH SKF.I) TO KOW. 

Xo one stand or rate will produce the highest yield under all .sea- 
sonal conditions. 'J'hick stands yiehl higher than thin ones in favor- 
able seasons, hut in dry seasons thin stands are best. The best aver- 
age j'icld from Dwarf milo in the H-year ]:)erio(I from 191-1 to 1918, 
incliisirc, at the Amarillo Cereal Field Station, Amarillo, Tex., 
resultacl ft-om a staiul of one plant (o every 10 to 12 inches of row 
siJace in rows 3^ feet apart. Dawn kafir yielded best from a stand 
of one plant to 14 to IG inches of row space during the same period. 
Similar results have been obtaiu^ed a± other stations. 

To get the stand desired it is necessary to sow at a heavier rate 
because all the seed will not germinate under field conditions, though 
it may have shown 100 per cent germination in the laboratory or 
the homo test. From 2 to 3 pounds of clean viable seed ordi- 
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narily is snfficient to sow 1 acre when the rows are spaeed 3^ feet 
apart. Heavier seeding may be neeessary to obtain a stand under 
unfavorable eondrtions. 

CULTIVATING THE CROP. 

Cultivation should h% begun early and repeated frequently enough 
to destroy weeds and keep the surfaee soil loose. The sorghum 
plants grow slowly when young and are easily injured by weeds. If 
weeds are allowed to grow in large numbers serious damage to the 
crop is sure to result. As much or more water is required to pro- 
duee a large weed than a sorghum plant. When the available mois- 
ture is limited, as it usually is in the grain-sorghum region, that 
used by weeds is at the expense of the sorghum erop. This results 
in reduced yields or even in a total failure. 

The spike-tooth harrow is a s*tisf«etory implement to use for the 
first and often for the seeond eultivation of surfaee-sown sorghum. 
If tlie surfaee soil erusts or bakes so that the emergeneo of the plants 
is made diffieult or if the weed seeds on the surfaee are germinating 
rapidly, then the first harrowing should be given before the plants 
are up and the seeond one before they are large enough to be worked 
satisfaetorily with the shovel eultivator. On soils free from weed 
seeds and under favorable eonditions for the plants to emerge, the 
first harrowing may be delayed until after the erop is up and the 
second harrowing may be omitted. The harrow teeth must be slanted 
backward at an angle whieh will prevent them from pulling out the 
seeds or young plants. The field should then be cultivated often 
enough to destroy all weeds and to keep the surfaee soil in a loose, 
mellow eondition, so that it will take up moisture readily. The loss 
of moisture by run-off and from weed growth after the plants are too 
large to be eultivated will then be redueed to the minimum. 

The listed erop ean be best eultivated with lister eultivators. Some 
of these eultivators are equipped with disks, some with shovels, and 
others with both disks and shovels. The disks and shovels are ad- 
justable, so that the soil ean be thrown either to or from the plants. 
At the first eultivation the soil is thrown from the small plants, in 
order to prevent eovering them. Later, as the plants grow taller, the 
dirt gradually is thrown toward the plants, filling the furrows »nd 
leveling the ridges at the same time. After the ridges are leveled, 
the ordinary shovel eultivator must be used if further eultivation is 
necessary. 

HARVESTING. 

Three methods of harvesting the grain-sorghum erop are in eom- 
mon use. These are (1) heading by hand, (2) heading with a grain 
header, and (3) harvesting the whole plant with a row binder. By 
Uie first and second methods the stalks are left standing in the field, 



22 Farmers' Bulletin 1137. 

where they may be used for pasture or turned under as manure. In 
the third method both stalks and heads are harvested a-nd the whole 
erop may be fed or the gr*in thrashed later. A row binder at work 
is shown in figure 13. 

CURING. 

The heads usually eontaiu too much moisttire at harvest time to he 
thrashed or put immediately into large bulk without danger of heat- 
ing. In good weatliev the heads may he spread in a thin layer on 
grass and left to eure, whieh will take about 10 days. Then the lieads 
may be thrashed, or they ean bo put into large piles or staeks and 
thrashed later. These staeks should be eovered with some material 




Via. 13. — A row blndsr at work harvesting Sunrlso knflr at AmnrlUo, Tex. 



which will turn water and so protect the heads from heavy rains. A 
better and safer way to handle the heads, however, and one which 
veqiures but little added expense, is to provide well-ventilated bins or 
cribs where they ean bo stored as harvested. This saves one handling 
and prevents rain injury. The cribs shoidd he not more than G feet 
wid#5 about 8 or 10 feet higli, and as long as is necessary to hold 
tJie crop. 

A simjilc method of constructing a crib is to set posts G feet ajiart 
in two parallel rows also G feet apart. A 2 by 4 scantling or a G-inch 
board shoidd then be spiked on the outside at the top of the posts. 
This will help to hold the posts in place and will support the roof. 
At least two pieces of the same material should be spiked to each 
pair of posts crosswise of the crib. One shoidd bo placed about 3 
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feet above the ground and another about 3 feet below the top of tlie 
posts. After the crib is fflled and the mass of heads has settled, a 
small space will bo left under each cross brace, which will permit 
free circulation of air through the crib. Thus, the braces not only 
hold the crib together but aid in the ventilation. The sides of the crib 
should be left as open as practicable. Woven-wire fencing makes 
satisfacto>'y siding for this purpose. It should be stretched tightly on 
the outside of the posts and stapled securely to them. The mesh in the 
fencing must be small enough to keep the heads from falling through. 
Any heavy fencing with a small mesh will do. The roof may be 
made of any convenient material that will turn water. 

The crop harvested with a row binder is cured best by setting 
die bundles in shocks in the field, where they may stand until dry. 
The shocks may contain from 12 to 18 bundles with safety, depend- 
ing on the condition of the crop and the weather at harvest time. A 
well-inatured crop can be put into larger shocks than one not so ma- 
ture without danger of damage from heating or molding. The 
bundles should be set close together and all leaning slightly to the 
center. The finished shock will then shed most of the water from 
heavy rains. 

THRASHING. 

The grain sorghums arc thrashed with the same machine that is 
used for thrashing the small grains. By adjusting the cylinder and 
concaves and regulating the speed to suit the nature of the crop, 
satisfactory results may be obtained. About half of the concave 
teeth should be removed and the speed of the cylinder reduced to 
about two-thirds that required for thrashing wheat. A large part 
of the seeds will be cracked if these adjustments arc not made. The 
kernels are larger and softer than those of wheat and will not stand 
as hard thrashing. 

If the crop was cured in the bundles it may be thrashed ( 1 ) by first 
cutting the head from the bundles with an ax or large knife and 
thrashing only the heads, (2) by holding the bundles against the cyl- 
inder until the heads are thrashed, and (3) by putting the whole 
bundles through the machine. The latter is possible only when the 
stfllks are short and small. A thrashing crew at -work is shown in 
figure 14. 

STORING THE GRAIN. 

The grain may be stored either in bins or bags. It should be free 
from foreign material and cracked kernels and should be dry wlicn 
stored in large bulk or it will heat and spoil. Dirt, chaff, or cracked 
seeds will fill the spaces between whole kernels and keep out the air. 
In warm weather the grain will heat in a short time if it contains a 
high percontag-e of moisture. Th* grain should bo watched while in 
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storage, and if heating starts it should he stirred so the air can pass 
through and cool it off. This is done at grain elevators by running 
the grain from one bin to ftftothet. 'More timft and labor are required 
on the farm where the bins are not equipped with elevators. A safe 
way there is to equip the bins with ventilators or to store the grain in 
bags. The bags can be put in a dry pUee where the air will have free 
circulation aroimd them. Grain entirely too moist to stofe in bins 
may be stored in this way with safety, and it will dry while in storage. 

A simple ventilator for rtse in farm bins Was devised by Mr. George 
15ishop and described by him in an issue of the Oklahoma Farm 
.Journal during the autumn of 1915. The following deseription is 
a^iapted from' tha* source : 




Fio. 14. — TWniilfcs Dawn kgflr which w*e liarveBted with a grain header, at 

Hnys, Knna. 



Tills vonlilator (flR. in) Is a lonf,', narrow bdx of wnoA niid win? sorcon, ox- 
leiuliiiK from sklc to sitle of tlio l)in and opening to tlio outer nir. To nialce it, 
take two pii'cos of 1-inrli board (a) 4 inelios wide and as long as tlio bin Is wld<". 
I'laco these on edfje about 4 Indies apart. Take cleats or strijis of wood (b) 
] ineli thieiv and li or 2 Indies wide, and mortise tbeni Into tlio npper odfres of 
tiie boards («), flusli with the surface and about 1 foot apart. 

Take gaivanizcd-wlre screen, eitlicr ordinary fiy screen or similar screen witli 
a uiosh too small to permit kallr seeds to pass tlirougli. Cover the ends of tin' 
ventilator widi pieces of .screen (c) cut iarRo enough to lap over on to the sides 
for HU inch or so and tack tightly. Then cut th« st'rteu into strips wide eiiouKh 
(about 19 or 20 inches) to go coittiil«t«ly areunrt the vontllator t)«x. Fasten 
all the serpen (il) tightly witfi tftcfcs op SBinll ««pi««i. 

The vMitiiiUir now \im two woo^eii gdw «nd * wlr«-Kjr«n top, botujin, 
and ends. Acrcwf tSe botlJoni nail »«vornl cle«t« (e) or slrlpii of 1-lncb luiiibw. 
These will lift the ventilator an inch from the lloor and permit air to circulate 
freely in the l(iw«ruio»t layer of grain. 
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The ventilators 'hould bo placed 3 or 4 foot apart on the floor of the 
bin. The ends must lit into or set flush against holes cut in the outer 
walls of the bins. Tiie wire screen over the ends of the ventilators 
prevents the entrance of rats or mice. Cold air circulating through 





ria. 15.— VouUlator for a Wu containing sorghum t'rain. Upper flt'ure, view of two yenO- 
iators m iKjsition on floor of bin, showing opening In side of bin. Lower flgui-e, detailed 
structure and dimensions: «, side of ventilator; 6, cleat mortised " "PPe'' '^«<' °\ 
0, wire screen over end of vonOiator ; d. wire screen covering top and bottom, also mm, 
e, cleat on bottom to raise ventilator from floor. 

the ventilator passes up through the grain and cools it if heating 
starts. In deep bins a row of ventilators placed upright through the 
center may be desirable. These should be placed with the lower end 
resting on the horizontal ventilator, thus giving a free circulation of 
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eokl air through the mass of grain. Wlien the bin is not in use for 
storing sorgh\uu grain the ventilators may be removed and the 
bin used for other purposes. 

PUBLICATIONS ON GRAIN SORGHUMS. 

In the list that follows, those publieations' to whieh no priee is 
attaehed may be obtained without eharge upon appliention to the 
Seeretary of Agrieulture; publieations in conneetion with whieh a 
price is mentioned may be obtained by remitting the stated sum to 
the Superintendent of Doeuments, G-ovcrnmeut Printing Offiee, 
Washington, D. C. 

FARMERS' BULLETINS. 

Hotter Oraln-Sorglium Crops. Fanners' Bullotln 44S. Price, 5 cents. 

Knflr ns ii Grain Croi*. ffHruYers' Bulletin 6r>2. I'rlce, H cents. 

U»t) of Corn, Kattr, anfl Cwptas In tUo Home. Farmers' Bnlletln 558. 

The FeotUnK ot Orwln Sorglnims to Live Stock. Fjtnuers' Kullutln 724. 

Cereiil Crops In tlio Panliandlo of Texas. Farmers' Itulletln 73S. 

Shallii, or " Et^yptlan Wheat," a Lftte-MaturlnR Variety of SorRlium. Farm- 
ers' Bulletin 827. / 

Crowing Crain Sorghums In the San Antonio District of Texas. Fanners' 
Bulletin no.". 

How to Use Sorghum Crnln. Farmers' lUillotlii 9T2. 
MUo, ii Valuable Grain Crop. Fiirniers' Bulle.tln 1147. 

DEPARTMENT BULLETINS. 

Corn, MIlo, and ICaflr in the Southern Great Plains Aren; llelatlon of Cultural 
Jlethods to Production. Department Bulletin 242. I'rlce, 5 cents. 

Studies on the OlgRstlblllty of tlio Grain Sorgliimis. Dopartmont Bulletin 470. 

Graln-Sorghum Kxpe#Un«it» la the Pftnlmndle of Texas. Department KiiUotln 
008. 

BUREAU OF PLANT INDUSTRY BULLETINS. 

The History and I)lstrll)utl(»i of Si^P^huui. Bursau of Plant Industry Bulletin 

17fS. f rlc», 10 ciKBts. 
The Importance «hcI Improvwuaat of Uje Grain Sorfhums. Knr»tui of Fl«nt 

Industry Bulletin 203. I'rlce, 10 conts. 
GriUu-Sorglann I'roductlou In the San Antonio Iteglon of Texas. Bureau of 

Bhint Industry Bulletin 2.37. I'rlce, n cents. 
The Kaoliangs: A New Group of (iriiln Sorghums. Bureau of I'lant Industry 

Bulletin 258. Price, 15 emits. 

BUREAU OF PLANT INDUSTRY CIRCULARS. 

Three Much-Mlsroi)resentiHl Sorj;luim«. Buronu of Plant Industry Circular 50. 
Price, 5 cents. 

Fetarlta, A New Variety of Sorghum. Bureau of Plant Industry Clreidnr 122. 
Price, 5 cents. 
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